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DETAILED ACTION 

This Office Action is in response to tine communications received Marcli 1 1 , 

2008. 

Claim Rejections - 35 USC § 102 

The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1, 2, 6, 7, 15-18, 29, 30 and 35, are rejected under 35 U.S.C. 102(b) as 
being anticipated by Komlya etal. (3,714,522). 

Regarding Claims 1 and 29, Komlya shows in Figures 2 and 9a-b, an Image 
sensor element comprising: 

a semiconductor substrate [8], 

a radiation transparent insulating layer [4] formed on the semiconductor substrate 

[8], 

an electrode [3] formed as a layer of transparent resistive material on the 
insulating layer [4], the transparent resistive material [3] extending across a 
photosensitive part [area between 5 and 6] of the Image sensor element in which 
Incident light is converted into photo generated charges, 

a first contact [metal terminal connected to 5] adjacent to one edge of the 
resistive layer [3], 
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a first diffusion [5] region in the semiconductor substrate [8] of opposite 
conductivity [n-type] to the semiconductor substrate [8, p-type] located adjacent [next to] 
to the first contact [metal terminal connected to 5] and biased to a higher potential than 
that of the first contact, 

a second contact [7] adjacent to a second edge [right most edge of 3], opposite 
the first edge [left most edge of 3], of the resistive layer [3], 

a second diffusion region [6] is the semiconductor substrate [8] of opposite 
conductivity [n-type] to the semiconductor substrate [p-type] located adjacent to the 
second contact [7] and biased to a higher potential is at a higher potential energy than 
that of the second contact, means for applying an electrical potential between the first 
and second contacts [contacts shown], and means for reading out the charge on the 
first and/or second diffusion regions [contacts shown]. 

It is noted that the claim language, "biased to a higher potential than that of the 
first contact" does not distinguish over the prior art, because a recitation of the intended 
use of the claimed invention must result in a structural difference between the claimed 
invention and the prior art in order to patentably distinguish the claimed invention from 
the prior art. If the prior art structure is capable of performing the intended use, then it 
meets the claim. 

Regarding Claim 2, shows wherein the resistive layer [3] is rectangular [shown]. 

Regarding Claims 6, Komiya shows in which two contacts are arranged on each 
of two opposite sides [shown]. 



Application/Control Number: 10/518,963 Page 4 

Art Unit: 2826 

Regarding Claims 7, 30, and 35, Komiya sliows in which the resistive layer is 
square [shown to be a square shape in Figure 12(a)]. 

Regarding claim 15, Komiya shows a device for the detection and demodulation 
of a modulated wavefield comprising an image sensor consisting of a one or two 
dimensional array of image sensor elements, each image sensor element being an 
image sensor element as claimed in claim 1 : 

a signal generator for supplying time dependent voltage patterns to the 
contacts on each of the image sensor element electrodes in synchronism with the 
modulation frequency of the Incident wavefield to transport photocharges laterally to the 
corresponding diffusions on which photocharges are accumulated [column 9, lines 9- 
22]; and 

readout means for reading out the charges on the diffusions for use in calculating 
the modulation parameters of the incident modulated wavefield [column 9, lines 9-22], 
a semiconductor substrate [8], 

a radiation transparent insulating layer [4] formed on the semiconductor substrate 

[8], 

an electrode [3] formed as a layer of transparent resistive material on the 
insulating layer [4], the transparent resistive material [3] extending across a 
photosensitive part [area between 5 and 6] of the image sensor element in which 
incident light is converted into photo generated charges, 

a first contact [metal terminal connected to 5] adjacent to one edge of the 
resistive layer [3], 
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a first diffusion [5] region in the semiconductor substrate [8] of opposite 
conductivity [n-type] to the semiconductor substrate [8, p-type] located adjacent [next to] 
to the first contact [metal terminal connected to 5] and biased to a higher potential than 
that of the first contact, 

a second contact [7] adjacent to a second edge [right most edge of 3], opposite 
the first edge [left most edge of 3], of the resistive layer [3], 

a second diffusion region [6] is the semiconductor substrate [8] of opposite 
conductivity [n-type] to the semiconductor substrate [p-type] located adjacent to the 
second contact [7] and biased to a higher potential is at a higher potential energy than 
that of the second contact, means for applying an electrical potential between the first 
and second contacts [contacts shown], and means for reading out the charge on the 
first and/or second diffusion regions [contacts shown]. 

It is noted that the claim language, "biased to a higher potential than that of the 
first contact" does not distinguish over the prior art, because a recitation of the intended 
use of the claimed invention must result in a structural difference between the claimed 
invention and the prior art in order to patentably distinguish the claimed invention from 
the prior art. If the prior art structure is capable of performing the intended use, then it 
meets the claim. 

Regarding claims 16-17, contain functional language that do not impart 
patentably distinct content since they are drawn to a method of operation, and the 
current claims are dependent upon a structural claim. 
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Regarding claim 18, Komiya sliows the device as claimed in claim 15. In 
addition, Komiya shows comprising an evaluation unit for calculating the modulation 
parameters of the incident wavefield from the charges readout from the diffusions 
[column 8, lines 56-67]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8, 9, 23, 24, 36 and 37, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Komiya et al. (3,714,522). 

Regarding Claim 8, 23 and 36, Komiya does not specify in which the insulating 
layer is between Inm and lum thick. However, it is well known in the art to provide 
oxide insulators of a thickness within 1 nm and 1 um, see last paragraph of page 51 3 of 
Microchip Fabrication (2000) by Peter Van Zant. It is known in the art that having an 
insulating layer is between Inm and lum is beneficial because they provide for faster 
devices and lower threshold voltages. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used an insulating 
layer of 1 nm to 1 um in the invention of Komiya as it is known in the art, to provide for a 
faster device with a lower threshold voltage. 

Regarding Claims 9, 24 and 37, Komiya does not specify in which the electrode 
has a sheet resistivity of greater than 10 Ohms per square. However, as it is pointed 
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out in tlie specification of tlie applicant, a material which is capable of providing such a 
sheet resistivity is doped polysilicon. It is well known in the art to provide electrodes 
made of doped polysilicon (electrode has a sheet resistivity of greater than 10 Ohms per 
square), see last paragraph of page 404 of Microchip Fabrication (2000) by Peter Van 
Zant. It is known in the art that having electrodes made of doped polysilicon (electrode 
has a sheet resistivity of greater than 10 Ohms per square) is beneficial because they 
provide for good ohmic contacts. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have used an electrodes 
made of doped polysilicon (electrode has a sheet resistivity of greater than 10 Ohms per 
square) in the invention of Komiya as it is known in the art, to provide for a good ohmic 
contact. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Komiya 
et al. (3,714,522) in view of Meynants (US 7,268,815). 

Regarding claim 13, Komiya shows the image sensor element as claimed in 
claim 1 . Komiya does not show wherein the read out means is implemented as a 
transconductance amplifier, for measuring the photocurrent at the first or second 
diffusion regions, with a pixel select transistor. Meynants shows wherein the read out 
means is implemented as a transconductance amplifier, for measuring the photocurrent 
at the first or second diffusion regions, with a pixel select transistor [column 10, lines 41- 
50]. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used a wherein the read out means is implemented as a 
transconductance amplifier, for measuring the photocurrent at the first or second 
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diffusion regions, with a pixel select transistor as suggested by Meynants in the 
invention of Komiya for the purpose of providing a device which can perform the 
function of reading out the accumulated charge signals. 

Claims 10 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komiya et al. (3,714,522) In view of Maloney (US 6,323,985). 

Regarding claims 10 and 38, Komiya does show in which the photosensitive part 
of the element is implemented in a semiconducting layer ["half conducting", column 3, 
lines 50-51] at the surface of the substrate [8]. 

Komiya does not show the surface semiconducting layer being of opposite 
conductivity to the substrate, the element further comprising means for biasing the 
surface semiconducting layer so that it is fully depleted. 

Maloney does show in Figure 2, wherein the surface semiconducting layer [204] 
being of opposite conductivity [p-type] to the substrate [n-type, 220], the element further 
comprising means for biasing the surface semiconducting layer so that it is fully 
depleted. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have used a semiconducting layer being of opposite 
conductivity to the substrate in the invention of Komiya as suggested by Maloney, for 
the purpose of providing a material which is capable of providing further control over the 
gate terminal, while being less resistive and therefore requiring less power 
consumption. 

Allowable Subject Matter 
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Claims 3-5 and 31-34 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The prior art does not show 
wherein there are more than two contacts over a resistive material which is over an 
insulation layer. 

Claims 19-22 and 25-28 are allowed. The prior art fails to disclose the particular 
method of operating the photosensitive device. 

Response to Arguments 
Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Fax / Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eduardo A. Rodela whose telephone number is (571) 
272-8797. The examiner can normally be reached on M-F, 9:00AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Sue Purvis can be reached on (571) 272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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